A combined strategy improves the solubility of aggregation-prone single-chain variable fragment antibodies.
Recombinant single-chain variable fragment (scFv) antibodies have wide applications in the areas of biotechnology and medicine. However, there is currently no universal expression-purification system for generating different soluble scFvs. In this study, A15 and E34, two genes coding scFvs against human IL-17A, were fused with N-terminal signal peptide sequences pelB or STII, or with highly hydrophilic tags Trx, NusA, or MBP, respectively. These constructs were expressed in Escherichia coli. We found that the scFvs fused with either NusA or MBP showed a higher solubility than fused with signal peptides or Trx. The scFvs were aggregated when the NusA or MBP was removed by thrombin. Interestingly, we observed a reduction of precipitation when the fusion proteins were expressed in Origami B(DE3)pLysS cells but not in BL21(DE3)pLysS. Because cleaving the tags resulted in the aggregation of scFvs, several solubility-enhancing additives were added in the digestion buffer and only L-arginine (Arg) or Tween20 promoted the solubility. After an affinity chromatography, the scFvs were separated from the tags with the purity up to 90%. The final yield of scFvs from the scFv-MBP system was approximately 8.9 mg/L of culture medium and 1.5 mg/g of wet weight cells, which was 1.6-fold higher than the yield from the scFv-NusA system. The obtained scFvs exhibited normal binding affinities and activities after endotoxin removal. In conclusion, we describe a strategy combining the fusion tags, the Escherichia coli with oxidizing bacterial cytoplasm, and the solubility-enhancing additives for expressing and purifying the soluble and functional scFvs.